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(54) MICROMACHINE SWITCH COPYRIGHT: (C)2001 ,JPO 



(57) Abstract: 



PROBLEM TO BE SOLVED: To provide a micromachine 
switch, that can realize stable action characteristics, 
has a large number of contact groups, and can be 
mass-produced at a low price. 

SOLUTION: The micromachine switch 1 is to control 
conduction or nonconduction of a signal line 3 by 
bringing a contact electrode 10 into contact with or 
separating it from the signal line 3. The micromachine 
switch 1 comprises support stands 5L, 5R arranged on a 
substrate 2, a double-holding spring 6L, upper electrode 
7L, contact electrode 10, upper electrode 7R arid a 
double-holding spring 6R which are separated from the 
substrate 2 and coupled in said order, and lower 
electrodes 4L, 4R arranged on the substrate 2. By 
generating static electricity power between the upper 
electrodes 7L, 7R and the lower electrodes 4L, 4R, the 
contact electrode 10 is brought into contact with the 
signal line 3. By the restoring force of the 
double-holding springs 6L, 6R, the contact electrode 10 




is separated from the signal line 3. 
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T, 

SJ#« 1 X(± 2 -T * n -7 -> > y + a 

SMfc® 1 7!/M 3 Ov»i* jX7>Hc|B|RcOT>f >n7->^^ 

•yfS, 

[8t*«6] mie^K^**9^T-ab^, 

1 7!>M 5 O ^-riifrKMftff)-? 4 ? u -7 -> > ^ 

1 5 <r> ^ixt)^z%ZWr>-7 ^^ot->>^.^ 

y^o 

[»#« 8 ] frieett-mss CKBJ IE«-**0*J?4 < t 
•y^o 
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ffiim 1 7iM 7 <£> ^-ftifr IcfBfSO^ On7->^^ 
yf-o 

;o frie»— w-i >D7y^-( y^-ii, wria^— 

U 

iftfEIS— «7-f ^n7y>^-f y^Ji, mz%—<r>^ 
*tlWrlB*iiO«*ili:0|H-eo*axii**a*«lfP 

7007y>^'f7fo 

[W*3l 1 1 ] 1 7irM 1 0 Ov»i*tL*»uSE«<0 

70n7y>^-f-y f-tf— #W*IK-hKl*£&:SSfS: $ ft 

12] 4>fc< — oeoiitrSB-7'f ^nvv> 
[0 0 0 1 ] 

OD7yx?)»gi:gu »L<li*4CWft*jft 
[0 0 0 2] 

m&<Oi$ffi] m 1 2 I±#K1^F9 - 1 7 3 0 
SI*$tt/;^*<7)-v^ ;7 n-7->>x^ •y^^r^U. mi 
2 [1] fll, SI 2 [2] l±0 [1] tCiJlt^XII- 

xn^Bf®Eir**)^>o bit, zwmmzm^zm.w-f 

[0 0 0 3] 2PJ ">A«:3R3j»^*4|fe<Ri 1 2<7)±U. 
^BMfc--K , ;'f5 K^P>^4T>*-«jtl 14, *CTU 
&frt>ZZ>TMM,m.l 1 6a^*iBll 1 8**^tt<b*t 

40 rv^ 0 r >*-tiit i i 4<7>±ici3:tt<ba^->>j3> 

WtftiStfrb&ZKft-bT-^ 1 2 0(±, TSCBM116 
SO-'fi-f-Sll 1 8W±ft«?*itfcl), 
ra^^Kra«r^-LT^(6]Lrv^ 0 fr«F*>T-A l 2 0 
<0±ffllCJi x T'sJi-MMl 1 4^«bTSB^gl 1 6C 
ttft-?h&W.*X-T)\'<-^t.frh%Z>±.U'9M \ 2 4 
^IStt^itrv^,, ffe, fr#*,7-Al 2 OOTffilJC 

1 2 2 35»Stt'bti.rv^ 0 

[0004] 1 1 8 t&mmu 1 2 2 1 a**ti6ii- 

50 4(2:MICI±. ^.ra**IS«tfjtLTv>-5, 0 Z0)tzib, mEri* 



-2- 



3 

±UmUl 2 4 tTSB^ffil 1 6 t<VfflKZ 0 

[v] <7>mj±£epsn-t& t, j:»j±««tti 

2 4tc^«l 12*|S) (Tfll) U5WtJ*«<o -<S0fc 
*>T-A 1 2 Oa*THKSEJIH-*C tUJ: I), 

gf&affii 2 2 1 i 8 hessj-r^or-. 

1 1 st-mat^stftio ^ffyxoizLx, ssoentpu 

ioT, 1 1 8 £a&«&HXI±fS-§-<7>*> • *7 

[0 0 0 5] 

vOnvy^X-fyf l l OCIi, JilTOfflffi* 
(1) - (3) &*>^tzo 

[0 0 0 6] (Dm7-A12 0)SqiSll2* 
l*l«iLT, **0tC-€-O3fcJiO»)|t*ftl 2 2 
Hi 1 8U£M£U ^KJiSBIE&l 2 4* r Tffl5«Sl 1 
6Kig£3l£*l&o ^t,7-il2 0ff)ISi 

«*>t.x 2 2<±, 1 8t;JtLTW 

ttl 1 8 C*tLT-«O«*(0*T?»»t4, V»*>U>* 

1 8UHHf*WilPLfciWHaftU*JV»T»»«ttl 2 2 

i^ioi:, 8.ftttS6tiL<ftT?*rL*^ 

[0007] ifc, ;roiTi:m7-Ai2 0os 
»«u*£»«j Stair. *-o2ju.i:oT««wei 22 
1 8t:»»$*4«a-eii % ttftktt (ttftfc* 

Si 2 2 tUtSl 1 8 tO^ttSP) fc* 

ZiZ&XLiOo 
[0 0 0 8] (2) I&fl^JEIi, T- A 1 2 OK 

<fc&li"fe«7C?Ji:, Igra (_L»««1 2 4 fcT&H£ 
1 16iOW) CMt^fSSSt^^^XCio 

0«l«!#£ife5e1-4gB«>-c>»c, g#>SSl 2 2tf*<I 
1 8ir«ttL^f^<0, fr#t,7-Al 2 0 01**1 
fc&&mft>HZ>o oil). M-«f*,T-A 1 2 OOWJtt 
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[0 0 0 9] (3) ^vOnvyVX^yflt 

1 OC7)^«l 1 2 tC 1 OOVO D7y>X-f7f 1 1 

o Tbmm, ?n> 20 <o«-s§-i& 1 1 s o^iis mmm * 

->^-f'^l 1 OOM-f"A*g|5Sy f «-^m7jSI5(±> & 

it, #^*«l 1 2twf^«$*i > &*%MZ1Xtz-?4 9 

£-SA s *of:„ Ltf»U iOi o 1 1 2 tcfi: 

S8£*U SJISttfc-r'f i'Dv/'/X'f yf 1 1 0£r# 

[0 0 10] 

0»j*SftSr*L*fiBilc*»^**niri)H:v^^nv->> 
[0 0 11] 

»m***ftl^tt|IJ*$*4£i:fcJ: »K M^o^ii 

^Kmir.r^htifzm-Rirm-<o±w-tts m-R 

haul m-<7>±nw.mRu ( m-<omw*>i£frt, m- 
r w » - o±»m* k wr6] -t * fitoiti u stt p> it 
tzm-Rv : m~<r>Tum,&t*mz-x^i, 0 m-Rv?% 
—<o±unu t m—Rv t m-0>T®m& t <om iz&m.%. 

«. m-Rirm-<omw^\£ii<o^iictnzi *). m^- 

[0012] -tut>%. [m-<r>3iW&-m-<offiWii> 

4 0 fit, m-<nmw-t>i£t)ifrb%-v>mw*>tfte$ 

m-<o±mnmi~n\pi-rmmzm-Rv ! m-<oT^w. 
m&mifbttx^&o 

[0013] ;;t »-sy f »-o±S5s«i:»-s 

m^**^*i-4 - 1 »= <£ •) > ^-s-^-oiSisss 
50 tfrn-Rvm-ffyTUQUizm^ithitzox; mm 
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[0 0 14] fi£3feft«-Ctt, «fc o U 

flt-iHluitfrftiiiixitBiii-io oil?, *^T' 

[0 0 15] ftftit, *5Hli:*4vOD7y> 

isjuEt? tifr i EiMttt**rF »= sa $ *t-c mm 

i»Efll*»»citur«E*i3Rf u*lB!-f *c t *mm.t L 
rv»* 0 JEU, IE9»«E*BS*LfcBM>«IBB*»cisv»T 

££#gfc<h LTV>£ 0 ijttc X *) %^mx±-f 
[0 0 16] ifc, «rie«ttmS<o#Stc;Ur-^A. 
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[0 0 17] JEU, fEloofflEi:tt|)[Oi^» 

[0 0 18] 

[a] <±n i tcfeit^ i a- i A&mmwm, 02 

[B] J4EI1 u*«t* I B- I BHSEBfSBIT-*4 0 fel 

[0019] $*MiW7-f ^n-7->>x^-y^i 

0**«XliilJ|l$-fc*£l:»::J:»K -ff-^H 3 ^SiiX 

w»K**LTR»t«bitfc£«te5L, 5Rt, 3ti#T§?5 
L, 5R©HC, ^2 *&«ftfc*t«jJ»o 

§ ixtzww*> i£tz 6 l , ±.uw.U7L, mmw& 1 

0, Ji*««7RRWWl»t»tf*»6Rfc, ±S|Sm&7 
L, 7RK#fo+*ffi1t0^2±UR»t&;h.fcT»m 
64L, 4RtiiiTV*,±»j|t7L I 7R£T 

<t o , m^m 3 i o zmm $ . n&*> i* 

0£B38l£-<ir£o 

[0 0 2 0] JEfcWKIMW-*. Jf^XfrbtcZmtiL 

2«>±k, viittri^&ftimis «mis*ts 

->>; 3>;$>e>& •} x^f y ?-<DW)ftZn&}-i-Z> 2o<o3:f# 

5R£^RJt<b:h.TV^ 0 $#-&5L, 5RO 
-ffl®3»"b«±2a^^14<OW^*>lffe6 L, 6Rrt*§S 
tilU, int>OM^tfft6 L, 6 Rt^>>J ^ 
4±gCSffi7L, 7Rt:-t*L-Pit»«tLTV»4„ ±«* 
S7L, 7R(±, ^^+7^1^21 
CEB$^/jTSEmS4 L, 4Rt-etL-Ptt*t|njLT^ 
4 0 ±SI5mS7L, 7 ROTSICI1. -^fkvU 3>I8 
XliSffc v V n > K<0#8»iS*» <b =5r 4 ffe^tiSPW 8 * ? 
»«2 i:**3pu«#Lr^*o ^#14S|5*t8l±, _tg& 
SS7L, 7RCWLT1 0-2 0 m] ± # B IZf^ 
SLti^o ZtUt^ 7RtTStmS4 

^€65 ffliS (±SCmS 7 L , 7 RS0 r T®mM4 L, 4 

Z>tztf>X'$>Z> 0 «g^1±S5«8<7)T?5lci±, *«2tcf^S 

mW,1±#%.frb%:Z>&mWMl OtWfbtlX^Zo « 
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[0 0 2 1] S3 l±0 1 CDV^f ? OTvVyW y-f-trjo 
tt£«ffi£niDH#t^U 03 [A] l±IH 1 (3 jo It -S I A 

-lA^mmmm, H3 [b] tiim n^tt* i b- i 

[ 0 0 2 2 J El 3 -Y ^ o-r -> > x y ^ 1 coi&f£B# 
£?fU H 2 ti-r-f ? DTyV^-f -y^- 1 <0?SIBB#£tf 
f o v-f i>n-7->>x^ 7 f i col&fFf±> ±S5SS7 70 
L, 7RfcT»**4 L, 4 R i: K, Sr^lEtEPJl 

CO 2 a<0±gB^S 7 L , 7RfcTSB®E4L, 4R£co 

m (»t, mz rmswj t^>% ) 

^<O^S^d ? 2 4B.coMif *>lfia6 L, 6Rcofg7C 

4L, 4 R U±SI5«M 7 L , 7 R*m%t L J: 7 fc-t&<, 
Z<Otztb, 2&.V>mft-lb\£te6 L, 6 R(±^K2 {CiSc? 
<yj[6]K&*, |5]B#tC±S&mg7 L, 7Rt-ftt^o 

(±SPmS 7 LfllS tT±»«S 7 RUl) X'± # $ L 

[0 0 2 3] diT*, !MOSIII^5'7'ilJ:, «M 
SSI 0 hdfS3 towco^ffi^-+ y T'b i •) 

<K«-s«ir^4 (H2) o ma^&imm 

1 0t&^-§-«13 »C«|*i-*o -5-c??£, _hSP^M7L, 7 
Rti, nf^*,(ffe6 L, 6RC0^^5L, 5Rtc0ijg 

1S4L, 4RWtLiott4„ Clcoi:#, ffifete 

trCOT-, 2&cOjiIoi$*>l£fc6 L, §R\,ZS.Z>mtt}tt 

<> t «4K*raifi!K oil), »tE2*»c,ar*» 

SPmS7L, 7 Rl±, TffimS4 L, 4RKR3l3*vr 

fct LT«<«»tt**J-8»±, gfcfeS&l 0 fc«#i£3 
tco^toSfttSfct^^^oS^^^i-^ i 1 1 40 

[0024] «ibb#> cii), ffc*uEpjn*BE* 

L, 7Rj)»Tg5mS4 L, 4 R/^<bgt*U ^v>T«64« 

cwaia^FUjov^T<±. mmw,mi oa* 
&3iztzmximm-r2>mm;^%-?r^ztzib. ftmz so 
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J»ft1-4S»*Hj!-C#*o e*#S<0iv>ny 
■}A, ^■r-'yA, &3>t/U M££«Jttm« 1 0<O*m 

[0 0 2 5] 114 1*, 70D7y>;-( y^KCfclt 

[oo2 6] 14m *^«>tiit:i)mffift 

flt. M^*>lf*»6 L, 6 RtCt-S^TC^^Ofj^^SP 
# 8 <7)l£tHZ ± hffitt) t CO, v y ^ > y*A*f ?iltv» 

coffi*tffi«-^i- 0 

[0 0 2 7] Itr^co «t 9 (Z, 1 0 3 

cofc*, H4coif^y;^7^y;<ogEM*A(±, 
1 0 3 U«)»LfcttJ8*^„ oil), Jffe^ 

fiXcoEKO ^XS d c lf*ao^^7^^.Ji2a 
C0M^*.If^6L ( 6 Rco^X^7^>5. S 
feMi:Xco|EKd c^X^d o-eii. tf*aco^.^7?-X 
(± 2 fficoM^F*) If 6 L , 6R tit6^H4S6#8HJ:^Jf 

x liaMBco^Offl^WI^^ y7* (Xma x = d o) £^ 

[0 0 2 8] icoi n ^©S.t^oru^lf^tc^-L 
T, ±a5«M7L, 7 R t 4 L , 4 R t IC« 

•WR^^Xfatciiajc^t^SlEtifHi* (OSX^d 
o) lct>yL-oTJill-& («) . ico«td&:R®i&.5,ep 
SnllE^WtmiET** ^ o - co t § , ±SPmS 7 L , 7 
RliTg6®g4L, 4 RtC^{C®lf-r^^J6, 

wtt8(OTwizwuibtttz%®mmi oi>m^3izm 

[0 0 2 9]3»(C, ±8B«M7L, 7RtTSPmS4 
L, 4 R tizWm-T ^mH?r^^{CfiT$-^rv^< t, 

Z>'&itt)i>mn,%n*±.®h (/) o -coJ:9^*c®.t 
^^>enSDmE^«IB^)ET-*»), icoi:§±gCmS7 
L, 7 RliTS5ISS4 L, 4 R^"b^g|-f •&„ -^COfj 

[oo3o] t tz, **i&BStciJv-T(±, mm&vft 

^mmm.*it*)&1rtzib. ^coi-v^Elt^SlxT 

LTt, ±®m«7 L, 7R*n r SPmffi4L, 4 R(C« 
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iffiik-f&tzfr, tftoSEffiEWIOSXSd cU*tt*» 
H^tlffetSStOf/HS^I^ IffaSSfitEM 
d c^XsSd oU4J«t*mUI»*5C»ttfia«7C*to 

if tosefiEw osxsdc o£3n*-e»*fc2>a*ijrfc« 

5c**±iawf, SttHEffil 0 3 U»» U ± 

SP«S7L, 7RiT»WK4L, 4 R U55£t-iR3l $ 

[0031] tfz. msmz, ±uw.m. i l , 7r*«t 

<07t*, Iffe^ftEWOsSX^d oOlitJ^fcflUcov* 
7Rj&rFttmS4L, 4 R^ibMSTfttlf, gftfeSMl 

o t«**3*feiurr«. 

10 0 3 2] C©i9i:-7-f ^n-7->>^^7f lOi 

[0 0 3 3] El 5 75^13 7 (±, 70n7v>^^-;f 

■*#IMW-4o 

[0 0 3 4] i-f , y'jn 1 1 tc-«Mk'> 'J n > 

flgl 2 a^«bfc4y<*->£ffcg»LT, TMAH & t"<0 
iyf >^4fv^y'J 1 £ij*)9 U m] 

a (is [i] ) o m^r, -mti" 

'J3>112a«i LTZlBtffcv U3>H2b £U 

k»«K#n > £fe&1-4 £ i: J: *) , £Jf £■ 5L, 5 
R> ±SC^S7L, 7R5ff»«9<?)/^->^!S 
t* (B5 [2] ) . »Kn>o«v»l£1RtfT9fc», 0!) 
xlf 1 1 5 o [r] T-l 0($|S]iifc*&l!i;f!c£5«fc1-4 o 

[0 0 3 5] «v»T, -mt->i)x>mi 2 b<r>-WZ 

B£*u n^fz-mt-yv =>>mi 2 c >&-7 

4; ttc«fc »K M# *>lffc6 L, 6R^->^|! 
■#•* (B6 [3] ) . ^fttt^n^oa^ttftifrdJt 
fll;Uf 1 15 0 [t] X'2#ffflli¥&MW[.Z$zt& 
t*. ^ cot 2 [^m] <7>m2i 

T-E:ffc$*t& 0 ig^T, + HJi£l. 3 [jum] (F>ZM 
«5"J3>I11 2 d, -?-<7)±TJi£0. 0 3 [// m] <0 

4 (06 [4] ) o 

[0036] wt^x, i o zmwm 
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im^xgmwmi ozitsn-tz (07 [5] > . «v» 

$ , v'j3>iina-7xsg2t of»tt8*&ffi 
n * t 3-^ifo**n >i&JSSK1*co^:# ? ^ > 

/itKI^Uftt LTk>4 y 'J 3 1 1M*'7^ 

>*si 1 zmfr-t (ii7 [6] ) „ 

JO [0 0 3 7] MiJfi^fcSifcfrftJi, X^fv 

iIv>T->'j3^«Sl 1 ti«2t«rlffjit^ 
?Tffi-C*4„ XMU *K2 0$Ii:f7XJ2-5 

m] ss>;a-7 * LTij < t, mwstmmmm^iz. 

[0 0 3 8] iOiSii^ffili, '/'Ja^ltllti? 
^>^-T4Cl ti:J:oT, |ij*#*>(ffc6 L, 6RfO± 
Lfco :<Oioii7fVy*Mm *f 

20 ®tLx%.&&ttzmm-rzz.t&X'£z>t:>t>i l ^ mm. 
Lxmi>mmn.<r>M^m&ibiYz2i-f2>zti!>*x- 

lie «x»flt«L 
/^B3¥9- 1 7 3 0 O-^&mxft^btiX^Zio* 

^) •?> o 

[0 0 3 9] 70D7-»^ y-^ 1 <0*IW^tft 

6 Rfi. S$t5 j 8 0-9 0 [//m] , (6**2 0-30 
[//m] , »§7in-5 [ ? m] T-*4 0 «i®it»*t8 
S?* f 4 0- 1 0 0 [^m] , $1^1 0 0-6 5 0 

L, 7RtTS15mS4L, 4 R t (±, *t|6]lt-.&®»<7>g 
$* ? 3 0 0-6 0 0 [^m] , ?iSd*8 0 0-9 0 0 [fx 
m] T&IK f*H5^^77'<J f 5-10 |>m] 

3-10 [yt/m] T'*4o •fl-f-^3 0|II±l 0 0-2 0 
40 0 [^m] H?l±l-5 [^m] X'$>Z> 0 Z<D 

£*To7ti:C:^ 2 0-4 0 [V] S«r-i6ftL, 15 
-3 0 [V] XfflB-tZZ titmUX'^fZo ttz, ±fl 

*¥x-<r>m , &.\~i>frfr*>h-r, 200 lit s] ja.rt-esftf^ 

10 0 [y« s] MrtT*«iB1-4- t fcflflS-Cgfc. 
i/-:, ltl:tliT-*>y^Sr»i^?-«i:^tC^, M^*> 
lfia7L, 7 R^^a5#8 0«SI£Ka«<{>itv^t 

[0 0 4 0] E8li, ^^tC^^T^^o^v^x^ 
50 yf-O^-Htfe^SrTjt-rqzMIl-e^^,, coSBtciS 
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^ 7^n7y>^^7f la, 1 b 0#fl*j£3HK 
Hov>r(i> H 1 O^-T ^nv v>x-f 7f 1 

£JLT\ Hl> H2RIKH8 U^o^ift^-r^o 
[0 0 4 1 ] $Siil07^f ^H7y>Xfyf l s 
li, 7^n7y>^fyf u, lb 

[0 0 4 2] ft«3 a- 3 c> Mv>f^n7y>^ 
-fyf la, 1 b(i, — oo*«2±U#*e«3*lT 70 
v** 0 «*H3 a- 3 ctt«tt#RKTft«S*t, A 
*R3 aO»»A^^560^^yy*BirT«*«3 
b, 3 c*«l§^ ^t'^tti^^f ^n^y> 
^fyfla, 1 b**#*e«S*iTv** 0 M^3 a 

t«*»3 b t<Dwi<Dmm/imm&'?'{?*^i'>A 
o»«/#*aii-r>f ^nvyw y^i bizxmm 
[oo4 3] ttz, mw)mj±mmm*ffi.bL, mm* 

OH7y>^^7f 1 a, i bo-ett^c^v^r, 
±Umm7L, 7RHS0n r »l*4L, 4RW7^f 

gp/N'y ^r-yt^t^eStH^/^O^'y Kl 5 0 
-15 6&mfbtiX^2> 0 y Kl 5 0(iM^3 
a, /<7K15 1 li70D7y>^>f y^-l aCOTSP 
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